Expression, purification, kinetic, and structural characterization of an alpha-class carbonic anhydrase from Aedes aegypti (AaCA1).
Carbonic anhydrases (CAs) are zinc-containing metalloenzymes that catalyze the interconversion of carbon dioxide and bicarbonate. The alpha-class CAs are found predominantly in vertebrates, but they are also expressed in insects like mosquitoes. Recently, an alpha-CA from the midgut of Aedes aegypti larvae (AaCA1) was identified, cloned, and subsequently shown to share high sequence homologous to human CA I (HCA I). This paper presents the bacterial expression, purification, and kinetic characterization of the soluble CA domain of AaCA1. The data show AaCA1 is a highly active CA that displays inhibition by methazolamide and ethoxzolamide with nM affinity. Additionally, a homology model of AaCA1, based on the crystal structure of HCA I, is presented and the overall structure, active site, and surface charge properties are compared to those of HCA I and II. Measurements of catalysis show that AaCA1 is more like HCA II in terms of proton transfer, but more similar to HCA I in terms of conversion of carbon dioxide to bicarbonate, and these differences are rationalized in terms of structure. These results also indicate that amino acid differences in the active site of AaCA1 compared to human CAs could be used to design specific CA inhibitors for the management of mosquito populations.